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Abstract 

Gobiomorphus huttoni (Ogilby) is a fresh-water Eleotrid inhabiting fast-flowing 
rocky streams at low altitudes. Few other fish are associated with it in the rapid 
water habitat. In two Wellington streams, associates included juvenile Galaxias 
fasciatus, juvenile Anguilla spp., Galaxias brevipinnis, Philypnodon hubbsi , and 
Cheimarrichthys forsteri. Habitat competition between these species and Gobio¬ 
morphus huttoni appears to be slight and predation on this bully is probably not 
significant. 

Introduction 

The genus Gobiomorphus Gill (f. Eleotridae) contains five species; four are found 
in New Zealand and one in Australia. In New Zealand, there are also several 
closely related species belonging to the genus Philypnodon Bleeker. Most of the 
papers published on the New Zealand Eleotridae are systematic in character and 
little has been written about their biology. The present paper results from a study 
of Gobiomorphus huttoni (Ogilby) in the preparation of an M.Sc. degree thesis 
and attempts to characterise the typical habitat of G. huttoni and to describe the 
inter-relationships between G. huttoni and other animals. 

Gobiomorphus huttoni is a small, heavily built fresh-water Eleotrid occurring 
abundantly in rocky streams throughout New Zealand. It is popularly known as 
the red-finned bully on account of the red colouration in the fins of the male 
bully; the female lacks this colouration. The sexual dimorphism in G. huttoni 
was described recently by McDowall (1962). 

Samples of G. huttoni were examined from widespread localities, but most of 
the data came from streams in the Wellington District. The Makara Stream was 
studied in greatest detail, with supplementary data coming from the Hutt, Wai- 
kawa, Waimeha and Waikanae Rivers. 
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Distribution and Habitat 

Gobiomorphus huttoni is generally found in flowing water and has not been 
recorded from lakes. It has been found only in streams directly connected with 
the sea, and for this reason and others to be discussed in a later paper, larval 
life of G. huttoni is thought to be marine. Though juvenile and adult G. huttoni 
have high salt tolerance and survive prolonged immersion in sea water they have 
not been taken from the sea. The downstream range limit appears to be upper 
stream estuaries, generally in water flowing fresh at low tide but partially salt 
at other times. 

G. huttoni is not found above stream barriers such as large falls, weirs, dams, 
etc. Where these barriers do not limit the range of the species, the upstream 
limit is ill-defined. Stokell (1955, p. 57) recorded maximal altitude as 300 feet 
and distance from the sea as eight miles. In the Makara Stream, the upstream 
limit was found to be 300 feet and about six miles from the sea, whilst com¬ 
parable figures in the Waikanae River were 650 feet and 13 miles from the sea. 
In the Kahuterawa Stream, a tributary of the Manawatu River, Hopkins (pers. 
comm.) reported that G. huttoni was found at an altitude of about 400 feet and 
55 miles from the sea. The factors limiting the range of G. huttoni have not been 
determined precisely. The juveniles migrate upstream from the sea at an age 
of four to six months, and in fresh water occupy the lowland reaches of the 
streams; the adults are found in the mid-reaches. It is probable that the upstream 
range of G. huttoni is dependent on the ability of the fish to penetrate the upper 
reaches of the stream, and the differences in the upstream range of G. huttoni 
in various streams are probably related to the severity of the stream gradient 
barriers encountered by the fish towards the upper limits of their range. The adult 
G. huttoni are probably absent from the sea for the same reasons that they are 
absent from lakes—preference for running water. 

G. huttoni inhabits rapidly flowing streams and is found where the stream bed 
is composed of large rocks and boulders, where the stream bed is very open. Open 
boulder substrate construction is found where streams are changing from moun¬ 
tainous character to meandering lowland stream; in this transitional stream type, 
pools alternate with riffles. At the heads of the riffles, loosely aggregated boulders 
accumulate, and it is here that G. huttoni is most abundant, inhabiting the inter¬ 
stices of these boulder aggregations. In the pools above the riffles and in the 
riffle itself, the stream bed tends to be more compact and G. huttoni occurs less 
frequently. 

Streams which provide typical G. huttoni habitat are immature streams which 
have narrow V-shaped valleys and little or no flood plain. G. huttoni is generally 
absent from maturer streams where the stream bed is more compact and is for this 
reason generally absent from the rivers of the Canterbury Plains. In these rivers 
G. huttoni is replaced by G. basalis and Philypnodon breviceps. The pattern of 
distribution of G. huttoni in a generalised immature stream is shown in Fig. 1. 

Though the habitat described above is typical for G. huttoni , this species is 
not entirely limited to rocky streams. The lower reaches of the Makara Stream 
have a sand-gravel bed and there is a small resident population of G. huttoni 
present there throughout the year. Large numbers of females migrate down¬ 
stream after breeding and are present in the lowland stream during the spring 
and summer. The adults in the lowland stream are found amongst stream vegeta¬ 
tion and other cover, though mostly in the faster runs of water. The juvenile 
bullies also inhabit lowland streams. They may occupy cover (e.g., stream vegeta¬ 
tion, grasses, overhanging the stream banks, stream debris, etc.) but they are not 
strongly cover-seeking in their habits and come freely on to the sandy-gravel 
shallows on the inner margins of stream bends. 
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Fig. 2. —Distribution of Fish Species in the Makara Stream in Relationship to Gradient 

Profile of Stream. 
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Faunal Associates of G. liuttoni 

Gobiomorphus huttoni was found to be widely distributed in the Makara 
Stream. The only species with wider range than G. huttoni were the Anguilla spp. 
and Salmo trutta. Both Anguilla and Salmo were found from the estuary of the 
Makara Stream, well into the North Makara Tributary Stream. Range of 
Galaxias attenuatus also extended into the lower North Makara Stream, but 
greatest population density of this species occurred in the lowland reaches of the 
stream; other species present in the watershed ( Galaxias fasciatus, G. argenteus, 
Gobiomorphus basalis and Tripterygion varium were the most important) had 
lowland distribution and thus overlapped the range of Gobiomorphus huttoni only 
in the lowland stream (see Fig. 2). Despite range overlap between G. huttoni 
and these species, habitat overlap or competition did not appear to be significant. 

Apart from G. huttoni , the only fishes inhabiting the rapid water habitat 
in rocky streams were young trout, small eels, and the whitebait-like juveniles of 
Galaxias fasciatus. In comparison with the habitat type favoured by Gobiomorphus 
huttoni , the young trout were found to occupy more open water, sheltering behind 
rather than beneath the rocks. The small eels were found to conceal themselves 
beneath rocks the undersurfaces of which were very close to the stream bed, in 
contrast with the open substrate where G. huttoni was found. The juvenile 
Galaxias fasciatus were found to occupy much the same habitat as Gobiomorphus 
huttoni does, also tending to overlap with the habitat of the young trout. 

In the sluggish lowland stream, where some adult G. huttoni were present, 
Gobiomorphus basalis was found to invade the Makara Stream in the spring and 
summer. In the lowland stream G. basalis was found to occur in similar habitat 
to G. huttoni. In the estuary there did not appear to be any marked differences 
in habitat between G. huttoni and Tripterygion varium. The other fishes in the 
Makara Stream ( Galaxias attenuatus , large G. fasciatus, G. argenteus , large Salmo 
trutta and large Anguilla spp.) were mostly pool dwelling fish and occupied quite 
distinct habitat from that of Gobiomorphus huttoni. 

In comparison with other streams on the west coast of the North Island, the 
Makara Stream is poor in fish species. The Waikanae River has more species of 
fish, although some of those present in the Makara Stream (e.g., Galaxias argenteus 
and G. fasciatus) were not found in the Waikanae River. In the Waikanae River, 
a series of samples of the species present was taken from four stations; one station 
was at each extreme of the range of Gobiomorphus huttoni in the river, with two 
intermediate stations. The uppermost station was about 13 miles from the sea 
at an altitude of about 650 feet, in the Maungakotukutuku Stream, a major 
tributary of the Waikanae River. The lowermost station was in the upper estuary 
of the Waikanae River. Samples were obtained by use of a pulsatory direct 
current electric fishing machine. 

The only species which were found to have wider range than G. huttoni in 
the Waikanae River were the Anguilla spp. Apart from the presence of eels 
throughout the range of G. huttoni , faunal associates in the Waikanae River 
change with stream type, altitude and distance from the sea. 

In the upper limits of its range, G. huttoni had almost exclusive hold on the 
fast water habitat. The only other species present in the stream in this region 
was Galaxias postvectis, which appeared to have habitat preferences quite different 
from those of the red-finned bully. Towards the upper limits of Gobiomorphus 
huttoni 3 s range, Galaxias brevipinnis was an abundant member of the rapid-water 
fish fauna and habitat overlap between the two species occurred. G. huttoni 
appeared to be the numerically dominant species here. 
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At the second to top station, where the Maungakotukutuku Stream joins the 
Waikanae River, about six miles from the sea at an altitude of 200 feet, no 
species of Galaxias were found and Gobiomorphus huttoni shared the stream with 
Anguilla , a few trout and occasional Geotria australis ammocoetes in muddy back¬ 
waters. These fish all occupied habitat types distinct from that of G. huttoni. 
About 1£ miles from the sea and at an altitude of less than 100 feet (where the 
third sample was obtained), the fish fauna showed a further marked change. 
Gobiomorphus huttoni was still the numerically dominant species. In quieter 
water, G. basalis was found, but in small numbers and in the torrential water, 
which is characteristic of this section of the river, Cheimarrichtliys forsteri and 
Philypnodon hubbsi were found. These two species show some habitat overlap 
with G. huttoni but usually occur in more rapidly flowing water. 

The fourth station was in the upper tidal estuary of the Waikanae River. 
G. huttoni was found to be present here, but dominated numerically by G. basalis 
which was probably the most abundant species in the estuary. Other species 
present included Rhombosolea retiaria, Galaxias attenuatus, Retro pinna spp. and 
the Anguilla spp. The upper estuary of the Waikanae River has a compact gravel 
bed with little cover for bullies and both Gobiomorphus huttoni and G. basalis 
were found to live there freely amongst the stones and beneath stream debris. 
G. huttoni and G. basalis appeared to occupy much the same habitat type. 

From the studies in the Makara Stream and the Waikanae River, and from 
extensive general observations it appears that Gobiomorphus huttoni occupies a 
distinctive niche in the rocky rabitat of New Zealand streams, and that where 
this habitat type occurs G. huttoni is usually abundant and often the numerically 
dominant fish species. 


Predation on G. huttoni 

Data from the feeding habits of trout in New Zealand are available from a 
number of papers. When data from these sources (Allen, 1955, 91 S. trutta; 
Phillipps, 1924, 38 trout; Stokell, 1928, 225 trout; analyses by the author, 200 
trout) were combined, it was found that a total of 554 trout had consumed 465 
bullies. Allen (1955, p. 130) found three bullies (species unnamed) in 91 S. trutta 
from the Horokiwi Stream, and there is a possibility that the species was G. huttoni 
as this is the most frequent bully species in the Horokiwi Stream. Analyses, by 
the author, of the stomach contents of eight S. trutta from the Makara Stream, 
produced three G. huttoni. Hobbs (1940, p. 62) stated that bullies are “eaten 
extensively, especially by trout of large size ”, and the above data confirm this. 
Published records of predation by trout on G. huttoni are not known, but this 
may result from the fact that most analyses of trout stomachs have been carried 
out on trout from regions where G. huttoni is rare or absent (e.g., the Canterbury 
Plains rivers, Canterbury lakes and the thermal lakes). In these places the 
dominant species of bully are Gobiomorphus basalis and Philypnodon breviceps 
and these are probably the species on which the trout preyed. Results from the 
Makara Stream show that predation by trout on G. huttoni does occur, but the 
small size of the trout population in relation to the bully population in the Makara 
Stream, indicates that inter-action between the two species on a predator-prey 
basis is crobably small. The small size of most of the trout in the stream and the 
marked habitat divergence between the few large trout present and G. huttoni 
supports this suggestion. The secretive habits of G. huttoni make concerted preda¬ 
tion by trout unlikely, although the more open-living juveniles may be taken by 
trout in greater numbers. 
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Cairns (1942, p. 132) analysed the stomach contents of 8,332 examples of 
Anguilla dieffenhachii and A. australis schmidtii. From his data, Gohiomorplius 
must be considered an important eel food. Cairns stated (p. 139) that in “ rivers 
and streams with a gravel bottom ” . . . “ bullies are poorly represented in the 
food ”. Although Cairns did not identify the bullies to species, this statement 
implies that G. huttoni, inhabiting as it does, rocky streams, is not an important 
eel food. Cairns’ further comment that in “ lake areas, the food of eels consists 
mainly of Gobiomorphus, eels, worms, etc.”, implies that G. basalis, the pre¬ 
dominant lake-dwelling bully, is the more important food species. Failure to 
identify G. huttoni in the food of 62 eels (15-90 cm length) from the Makara 
Stream, suggests that G. huttoni is unimportant as a food for eels. 

Other possible predators on G . huttoni in the Makara Stream are Galaxias 
argenteus and G. fasciatus , the white-faced heron Notophoyx novaehollandiae, 
the kingfisher Halycon sanctus vagans, the black-backed gull Larus dominicanus 
and the black shag Phalacrocorax carbo. 

Of these, the white-faced heron and the kingfisher were found to be rare in 
the Makara area and can be discounted as G. huttoni predators of any significance. 
The two species of Galaxias mentioned readily take Gobiomorphus huttoni as food 
when in captivity, but data from the feeding habits of Galaxias fasciatus in the 
Makara Stream suggest that this is not generally the case in the natural habitat 
of the species. Nothing is known of the feeding habits of G. argenteus as this 
species was uncommon in the Makara Stream and was therefore not sampled for 
determination of food types. Marked habitat differences between these species 
of Galaxias and Gobiomorphus huttoni make predation unlikely. 

Analysis of the stomach contents of about 100 Larus dominicanus (Fordham, 
1963) showed that there is no evidence suggesting predation by this gull on 
G. huttoni. The occurrence in the stomachs and castings of the gull, of both 
species of freshwater eel, of a species of Tripterygion, of Ephemeroptera and of 
Neuroptera ( Archichaulioides chaulioides) indicates that L. dominicanus feeds 
successfully in streams and estuaries, but predation on G. huttoni has not been 
found to occur. 

Dickenson (1951, p. 245) considered Gobiomorphus (probably including 
Philypnodon) an important food organism for the black shag. Data from Williams 
(1945), Falla and Stokell (1945), Boud and Eldon (1960) showed that 458 
bullies occurred in the stomachs of 2,947 Phalacrocorax carbo examined by these 
authors. Most of the shags were examined by Williams (2,883) from Otago and 
Southland watersheds where G. huttoni is present and may be significant, but 
positive identification of G. huttoni as a food of the black shag has not been 
made. 

The natural enemies of Gobiomorphus huttoni appear to be few; predation 
on the species seems insignificant and the importance of G. huttoni as a food 
for other animals small. 


Summary 

Gobiomorphus huttoni (Ogilby) occurs in rocky lowland streams; it has not 
been found above obstructions to the sea and does not inhabit lakes. Adult 
G. huttoni are not known from the sea. Characteristic habitat type is rapid water 
in boulder stream where the stream bed is made up of loose aggregations of 
boulders, but range of adult G. huttoni extends into lowland water, where most 
juveniles are also found. 
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Q. huttoni is almost as widespread in the Makara Stream and the Waikanae 
River as any other fish species in these streams. Habitat association in the Makara 
Stream is limited to small examples of Galaxias fasciatus and of the Anguilla spp., 
young Salmo trutta, Gobiomorphus basalts and Tripterygion varium. In the Wai¬ 
kanae River, Galaxias brevipinnis, Philypnodon hubbsi and Cheimarrichthys 
forsteri are further habitat associates. The general abundance of available habitat 
makes habitat competition unlikely. 

Data on the food of Salmo trutta, S. gaidnerii, Anguilla dieffenbachii, 
A. australis schmidtii, Galaxias fasciatus, Phalacrocorax carbo, and Larus domini- 
canus show that G. huttoni has few enemies and is probably not a significant 
source of food for likely predators. 
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